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7\SLFDOO\DVRLO]RQHLVHVWDEOLVKHGE\SHGRJHQHWLFSURFHVVHVUHODWLYHWRFOLPDWHYHJHWDWLRQDQGFRXUVHLQUHOLHI
3RVHD DQG&UXFHUX  %DVHG RQ WKHVH FRQVLGHUDWLRQV RXU ODQG VRLOV DUH MXGLFLRXVO\ GLVSRVHG LQ WKH SODLQV
SODWHDXVDQGORZKLOOVLQDKRUL]RQWDO]RQDOLW\JUDGXDOO\SDVVLQJLQWRUHJLRQVRIKLJKKLOOVDQGPRXQWDLQVLQDYHUWLFDO
]RQDOLW\0XUJRFL
2IFRXUVHWKDWYHUWLFDO]RQDOLW\LVLGHQWLFDOEXWQRWDQDORJXHZLWKKRUL]RQWDO]RQDOLW\WKHUHDUHVSHFLILF]RQHV
WKDWDUHPLVVLQJ LQPRXQWDLQRXVKRUL]RQWDO]RQDOLW\DV IRUH[DPSOHFDPELVROV]RQHDQG WKHKXPRVLRVROVVSHFLILF
DOSLQHPHDGRZV
 0DWHULDOVDQG0HWKRGV
7KH ILHOG VWXGLHV FRQVLVWHG RI PDSSLQJ DQG VSDWLDO UHDPEXODWLQJ WKH VWXGLHG DUHD RQ PDSV DW  DQG
VFDOHZLWKFROOHFWLRQRIQXPHURXVVRLODQGJURXQGZDWHUVDPSOHVZLWKREVHUYDWLRQVRQUHOLHIPLFURUHOLHI
SDUHQWPDWHULDOFOLPDWHHWF
7KHEDVLFUHVHDUFKDQGPDSSLQJXQLWRIWKHDUHDVZLWKVRLO]RQHZDVWKHVRLOSURILOHWKXVDOORZLQJWKHVWXG\RI
PRUSKRORJLFDOFKDUDFWHULVWLFVRIWKHVRLOV$VDUHVXOWVRLOVZHUHFODVVLILHGEDVHGRQLQWULQVLFSURSHUWLHVQDPHO\WKH
VRLOSURILOHWDNLQJLQWRDFFRXQWGLDJQRVWLFKRUL]RQVDQGFKDUDFWHULVWLFV6RLOVXUYH\PHWKRGRJ\9ROXPH
6RLO SURILOHVZHUH ORFDWHG RQ WKH JURXQG VR WKDW WR IRUP D QHWZRUN RI VWXGLHG SRLQWV 7KHPHWKRG RI SDUDOOHO
URXWHVORFDWHGDOPRVWDWHTXDOGLVWDQFHVKDVEHHQXVHGWRFRYHUPRUHRUOHVVXQLIRUPO\WKHZKROHZRUNLQJDUHD
7KHPRUSKRORJLFDOGHVFULSWLRQRIVRLOSURILOHVZDVGRQHDFFRUGLQJ WR WKH5RPDQLDQ6\VWHPRI6RLO7D[RQRP\
6576,&3$%XFKDUHVW
,QRUGHU WRHVWDEOLVKWKHVRLOVGLDJQRVLV WKHLUPRUSKRORJLFDOIHDWXUHVKDYHEHHQWDNHQLQWRDFFRXQWQDPHO\WKH
WKLFNQHVVRIPRUSKRORJLFDOKRUL]RQVFRORUWH[WXUHVWUXFWXUHFRPSRVLWLRQDGKHVLRQHWF6RLOVDPSOHVZHUHWDNHQ
IURPJHQHWLFKRUL]RQVERWKLQPRGLILHGDQGXQFKDQJHGVHWWLQJV
,QPRGLILHGVHWWLQJVVRLOVDPSOHVRIFPWKLFNQHVVZHUHWDNHQLQEDJVIRUWKHFKHPLFDOFKDUDFWHUL]DWLRQWREH
FDUULHG
,QQDWXUDOXQFKDQJHGVHWWLQJVVRLOVDPSOHVZHUHWDNHQXVLQJDPHWDOF\OLQGHURINQRZQYROXPHFPWR
FKDUDFWHUL]HWKHSK\VLFDODQGK\GURSK\VLFDOIHDWXUHVDVZHOODVWKHPRPHQWDU\VRLOPRLVWXUH
 5HVXOWVDQG'LVFXVVLRQV
+RUL]RQWDO]RQDOLW\VWDUWZLWKWKHcernisols zoneUHSUHVHQWHGE\W\SHVNDVWDQR]HPVFKHUQR]HPVDQGSKDHR]HPV
WRZKLFKSHGRJHQHWLFSURFHVVHVGRPLQDQWDUHELRDFFXPXODWLRQZLWK WKH IRUPDWLRQRI WKHPROOLF$KRUL]RQ $P
IROORZHGE\FOD\PLJUDWLRQZLWK WKHGHYHORSPHQWRI WKHKRUL]RQ%DUJLF %WDQGDUJLOOLVDWLRQZKLFK OHDGV WR WKH
DSSHDUDQFHRIFDPELFKRUL]RQ%Y)LJXUH7DEOH)ORUHDHWDO,VSDVDQG6WăQLOă
&HUQLVROV]RQHRYHUODSVSODLQVSODWHDXVDQGORZKLOOVPLQKRWGU\FOLPDWHVVXEKXPLGPRGHUDWHKHDW
XQWLOFRRODQGKXPLG6XFHDYD3ODWHDXXQGHUWKHYHJHWDWLRQRIWKHVWHSSHDQGIRUHVWVWHSSH7KLV]RQHRFFXSLHVD
TXDUWHURIWKHFRXQWU\
7KHQH[W]RQHLVWKDWRIWKHluvisols,LQFOXGLQJDVVRLOW\SHVSUHOXYRVROVDQGOXYRVROV)LJXUH2ISHGRJHQHWLF
SURFHVVHVLWVKRXOGEHPHQWLRQHGFOD\PLJUDWLRQZLWKWKHIRUPDWLRQRIHOXYLDOKRUL]RQV(O(DDQGLOXYLDOKRUL]RQ
%WDUJLF7KLV]RQHRYHUODSVWKHSODLQVDQGKLJKSODWHDXV6XE&DUSDWKLDQKLOOVDQGSLHGPRQWP
7KHFOLPDWHUHPDLQVUHODWLYHO\ZDUPDQGVHPLKXPLGZLWKDYHUDJHDQQXDOWHPSHUDWXUHVRIR&DQG
PPUDLQIDOOXQGHUWKHIRUHVWVRITXHUFLQHHRUTXHUFLQHHPL[WXUHZLWKFagus sylvatica2FFXSLHVDGLIIHUHQWTXDUWHU
RIWKHFRXQWU\
V
/D\RXWRIYHUWLFDOVRLOVWDUWVZLWKcambisols zoneZKLFKLQFOXGHVHXWULFDPERVROVDVVRFLDWHGZLWKUHJLRQVRIKLJK
KLOOVGLVWULFDPERVROVDQGRQO\GLVWULFDPERVROVORZPRXQWDLQRXVUHJLRQV$UJLOOLVDWLRQLVSHGRJHQHWLFSURFHVVHVWKDW
OHGWRWKHIRUPDWLRQRIFDPELFKRUL]RQ%YGLDJQRVWLFIRUFDPELVROV
&DPELVROV]RQH RYHUODSVWKHORZHUPRXQWDLQVWDJHPZLWKFRROFOLPDWHZHWDYHUDJHDQQXDOWHPSHUDWXUHV
RIR&DQGR&DQGDQQXDOUDLQIDOOEHWZHHQPPXQGHUEHHFKDQGPL[HGIRUHVWVEHHFKVSUXFH
Spodisols zoneZLWKWKHPDLQVRLOW\SHVSUHSRG]ROVDQGSRG]ROVWKDWIRUPVDVDUHVXOWRIWKHSRG]ROL]DWLRQUXQV
LQDOSLQH(DVWPP)LJXUH
7KH FOLPDWH LV YHU\ KXPLG DQG FROGZLWK DYHUDJH DQQXDO WHPSHUDWXUH RI R& DQG DYHUDJH DQQXDO UDLQIDOO RI
PPDQGDFKDUDFWHULVWLFYHJHWDWLRQFRQVLVWVRIIRUHVWVRIVSUXFHILUDQGVSUXFHWKDWDUHWKLQQHGDQGWKHQ
JUDGXDOO\GLVDSSHDUWKHLUSODFHEHLQJWDNHQE\Pinus mugoDQGJuniperus communis
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

)LJ0DSVRLOV]RQHVLQ5RPDQLD

7DEOH7KHPDLQIHDWXUHVRIVRLOV]RQHV
1R 6RLOV]RQHV 3HGRJHQHWLF
SURFHVVHVPDLQ
7\SHVRIVRLO +RUL]RQV
SHGRJHQHWLF
IHDWXUHV
0DMRUUHOLHI
XQLWV
&OLPDWH 9HJHWDWLRQ
 &HUQLVROV %LRDFFXPXODWLRQ
&OD\PLJUDWLRQ
$UJLOOLVDWLRQ
.DVWDQR]HPV
&KHUQR]HPV
3KDHR]HPV
$P
%Y
%W
3ODLQVSODWHDXV
DQGORZKLOOV
P
+RWGU\
VXEKXPLG
PRGHUDWHKHDW
XQWLOFRRODQG
KXPLG
6WHSSHDQG
IRUHVWVWHSSH
]RQH
 /XYLVROV &OD\PLJUDWLRQ 3UHOXYRVROV
/XYRVROV
$R
(O(D
%W
3ODLQVDQGKLJK
SODWHDX[
6XE&DUSDWKLDQ
KLOOVDQGSLHGPRQW
P
+HDWVHPLZHW )RUHVW]RQH
RDNDQG
EHHFK
VXE]RQH
 &DPELVROV $UJLOOLVDWLRQ (XWULFDPERVROV
'LVWULFDPERVROV
$R
%Y
+LJKKLOOV
PRXQWDLQV
P
&RROZHW )RUHVW]RQH
VXEOHYHORI
EHHFKDQG
PL[HGIRUHVW
 6SRGLVROV 3RG]ROL]DWLRQ 3UHSRG]ROV
3RG]ROV
2$R$X
(V
%V%KV
0RXQWDLQV
P
P
9HU\FROGZHW 6XEDOSLQH
IORRU
 8PEULVROV 2UJDQLFPDWWHU
KXPLILFDWLRQ
'HEDVLILFDWLRQ
DOWHUDWLRQ
1LJURVROV
+XPRVLRVROV

2$X
%Y
0RXQWDLQV
±P
9HU\FRROYHU\
ZHW
$OSLQH
PHDGRZV

7KHODVWDUHDWKDWFRUUHVSRQGVWRWKHXSSHUDOSLQHVWDJHZLWKDOWLWXGHVEHWZHHQPWKHFOLPDWHLVYHU\
FROGDQGYHU\KXPLGZLWKDYHUDJHDQQXDOWHPSHUDWXUHVRIR&DQGUHVHUYHVPPRIZDWHUDQGYHJHWDWLRQ
LV UHSUHVHQWHG RQO\ E\ DOSLQH PHDGRZV LW LV D umbrisols ,W LV UHSUHVHQWHG E\ WZR W\SHV RI VRLO QLJURVROV DQG
KXPRVLRVROV
3HGRJHQHWLF SURFHVVHV PHQWLRQ WKDW IRUPDWLRQ RI RUJDQLF PDWWHU KXPLILFDWLRQ KRUL]RQ XPEULF $X RUJDQLF
KRUL]RQ2IWKHQGHEDVLILFDWLRQDQGDOWHUDWLRQIRUPDWLRQKRUL]RQFDPELF%Y
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
)LJ&DPELFFKHUQR]HPLQWKH0ROGDYLDQ3ODLQ   )LJ$UJLFSKDHR]HPLQWKH%XUQDV3ODLQ

&DPELVROVVSRGLVROVDQGXPEULVROV UHSUHVHQWVDQRWKHUTXDUWHURI WKHFRXQWU\EXW WKHVKDUH LVKHOGE\
FDPELVROVDUDWHRIRYHU
7KDW HVVHQWLDOO\ DQ\ FKDQJH LQ FOLPDWH DQG YHJHWDWLRQ HQWDLO D FKDQJH LQ WKH VRLO FRYHU6XFK FOLPDWH DQG
YHJHWDWLRQVRLOVPDLQODQGPDVVIRUPHGDWGLIIHUHQW]RQHVVWULSV
0DNLQJDFRPSDULVRQEHWZHHQQDWXUDORI VRLOV ]RQHVDQG WKHFOLPDWHDQGYHJHWDWLRQZH ILQG WKDW WKH\GRQRW
FRLQFLGHQRUVKRXOGFRLQFLGHEHFDXVHWKHVRLOIRUPDWLRQDOVRDWWHQGHGRWKHUIDFWRUVEHVLGHVFOLPDWHDQGYHJHWDWLRQ

  
)LJ$OELFOXYRVROLQWKH&DQGHVWL3LHGPRQW )LJ3RG]ROLQWKH%XFHJL0RXQWDLQV

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 &RQFOXVLRQV
$UJXDEO\LIZHJRLQHYHU\UHJLRQRI WKHFRXQWU\IURPWKHVLGHWKHORZHVWUHOLHI WR WKHKLJKHUSDUWVRI LWVVRLOV
]RQHVDUHORFDWHGLQSODLQVSODWHDXVDQGORZKLOOVLQDKRUL]RQWDO]RQDOLW\SDVVLQJJUDGXDOO\LQUHJLRQVKLJKKLOOVDQG
PRXQWDLQVLQDYHUWLFDO]RQDOLW\
5HJDUGLQJ WKH GLUHFWLRQ RI WKH DUHDV RI VRLO WKH\ DUH RULHQWHG DORQJ SDUDOOHOV JHRJUDSKLF RQO\ LQ2OWHQLD DQG
0XQWHQLDZKLOH LQ0ROGRYD%DQDW DQG&ULVDQD WKH\KDYH DERXW WKH GLUHFWLRQRI WKHPHULGLDQV LQ7UDQV\OYDQLD
WKHUHLVDGLVSRVLWLRQVRPHZKDWFRQFHQWULFVRLOV]RQHV
$OO WKHVH DUH GHWHUPLQHG E\ WKH GLUHFWLRQ RI WKH PRXQWDLQ UDQJH QDPHO\ EHFDXVH UHJXODU RURJUDSK\ RI WKH
FRXQWU\
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6LWHFK3XEOLVKLQJ+RXVH%XFKDUHVW
,VSDVùW6WăQLOă$/6RLOVRI5RPDQLD3XEOLVKHU:DOODFKLD8QLYHUVLW\3UHVV7kUJRYLúWH
0XUJRFL*K1DWXUDOVRLOV]RQHVLQ5RPDQLD([WUDFWIURPWKH<HDUERRNRIWKH*HRORJLFDO,QVWLWXWHRI5RPDQLD\HDU,9)DVFLFXOH,
3RVHD*U&UXFHUX1*HRPRUSKRORJ\5RPDQLD5RPDQLDIRU7RPRUURZ3XEOLVKLQJ+RXVH%XFKDUHVW
6RLOVXUYH\PHWKRGRJ\9ROXPH,&3$%XFKDUHVW
